Modulation of exogenous glutathione in ultrastructure and photosynthetic performance against Cd stress in the two barley genotypes differing in Cd tolerance.
Greenhouse hydroponic experiments were conducted using Cd-sensitive (Dong 17) and tolerant (Weisuobuzhi) barley genotypes to evaluate genotypic differences in response of photosynthesis and ultrastructure to Cd toxicity in the presence of exogenous glutathione (GSH). Addition of 20 mg L(-1) GSH in 5 μM Cd culture medium (Cd + GSH) significantly alleviated Cd-induced growth inhibition and reduced Cd concentration in leaves and roots especially in the sensitive genotype Dong 17. Exogenous GSH greatly ameliorated Cd-induced damages on leaf/root ultrastructure, e.g., compared with Cd alone treatment, chloroplasts in plants treated with Cd + GSH become better or in relatively normal shape with well-structured thylakoid membranes and parallel pattern of lamellae and unfolded more starch grains but less osmiophilic plastoglobuli; nuclei of root cells were better formed and chromatin distributed more uniformly in both genotypes, and number of plastids and mitochondria cristae in Dong 17 resumed to control level. The examination of photosynthetic performance revealed GSH dramatically increased net photosynthetic rate (P(n)), stomatal conductance (G(s)), and transpiration rate (T(r)) in the both genotypes and strongly stimulated Cd-induced decrease in the maximal photochemical efficiency (F(v)/F(m)) especially in the sensitive genotype.